Developmental exposure to T-2 toxin reversibly affects postnatal hippocampal neurogenesis and reduces neural stem cells and progenitor cells in mice.
To determine the developmental exposure effects of T-2 toxin on postnatal hippocampal neurogenesis, pregnant ICR mice were provided a diet containing T-2 toxin at 0, 1, 3, or 9 ppm from gestation day 6 to day 21 on weaning after delivery. Offspring were maintained through postnatal day (PND) 77 without T-2 toxin exposure. In the hippocampal dentate gyrus of male PND 21 offspring, GFAP(+) and BLBP(+) type-1 stem cells and PAX6(+) and TBR2(+) type-2 progenitor cells decreased in the subgranular zone (SGZ) at 9 and ≥3 ppm, respectively, in parallel with increased apoptosis at ≥3 ppm. In the dentate hilus, reelin(+) γ-aminobutyric acid (GABA)-ergic interneurons increased at 9 ppm, suggesting reflection of neuronal mismigration. T-2 toxin decreased transcript levels of cholinergic and glutamate receptor subunits (Chrna4, Chrnb2 and Gria2) and glutamate transporter (Slc17a6) in the dentate gyrus, suggesting decreased cholinergic signals on hilar GABAergic interneurons innervating type-2 cells and decreased glutamatergic signals on type-1 and type-2 cells. T-2 toxin decreased SGZ cells expressing stem cell factor (SCF) and increased cells accumulating malondialdehydes. Neurogenesis-related changes disappeared on PND 77, suggesting that T-2 toxin reversibly affects neurogenesis by inducing apoptosis of type-1 and type-2 cells with different threshold levels. Decreased cholinergic and glutamatergic signals may decrease type-2 cells at ≥3 ppm. Additionally, decreased SCF/c-Kit interactions and increased oxidative stress may decrease type-1 and type-2 cells at 9 ppm. The no-observed-adverse-effect level for offspring neurogenesis was determined to be 1 ppm (0.14-0.49 mg/kg body weight/day).